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(57) Abstract: 

PROBLEM TO BE SOLVED: To relieve defective cells, 
etc., of the two column lines of a semiconductor device 
by a shift type redundancy constitution providing at least 
two pairs of fuse circuits and column-line changeover 
circuits. 

SOLUTION: This storage device has a driver DR driving 
(n) column lines L1-Ln and at least two redundancy lines 
(RL1 and RLn), two pairs of series- connection fuse 
circuits HA1-HAn and HB1-HBn+1, and two pairs of 
column- line changeover circuits SHA, SHB. 
Consequently, each one fuse HAn-2 and HABn of series 
fuses are cut in response to unused column lines Ln and 
Ln-2. Address record signals on the redundancy side 
after the cut points are changed over and output to 
output ends SAn-1-SAn+1 and SBn+1-SBn+2 shifted to 
the redundancy side by one stage in each column-line 
changeover circuit SHA and SHB. Accordingly, the 
defective cells, etc., of two column lines can be relieved. 
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(54) [§&wo&m *mmzmin 



(57) [®^3] 

2<aco^^^j^7CfiRCL 1WRCL 
2, 2jB(Z)il^JMt a-XHA 1 -HA n^HB 1 
-HBn + 1, afeWc2jHK7?^7 7^jtt«0#iaKSHA». 
tfSHBSrRl*. Mffl^7^LnWLn-2Cj{? 
CTtMta"X^)#li(7)ta-XHAn-2St;H 
BnSrWWU ^^WBr^EJlft^TCfiflOcOT K u 3 
-K{f-^£, #^9^i»93#lHlKSHAaVSHBlc:*5 
V^TTuSil^ 1 Wei/? V LfcfcU;/jS8S A n - 1 ~S A n 
+ 1 RXfi SBn + l-SBn + 2 iZty *) fKB^ Sit 
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d>*< £t>n + 2{@oA^y- Ki^tnii^Sk^w^y 

-WIT, •t^W^y-K^^^tv/cn®^^^ 
Aj^xiin ->«li:4>fc< £ 1 2floraH*£*:raBrt-S 

XEHfcJ:, 

K*5tt5»l d»e>*n- 1 ^-xp^^^is* 
1 -CWJC J^lo^ n (D^mAJl J - KSrWE* 1 t ~ 

h5e^ i m# i^^/kohue«j»{s-&^»js ut~ a^ y — 

tt^cHuET K u^zj^ Kit -^-^HuETLS^ffiil— l oi/ 

BCWfc n + 1 «»«*ixfc t ^-XS:^ LTJC*«ttffl 
WMcSft fc a — Xo 1 ottmm LTffiffltS^ 2 t a — 
X[p]S§r*fooT. ir^/ hB*fc£ttfc;*— XEKoJBlM " 
3d»fcgS 1 Sffi W</W){f W4ifelxIoSKt ^ — X 
tEjggcogl 2 ig3&» 6>JR 2 WSL u^/wofS-g-dS^x. J: 

n + ll^AAy — Yt n + 2<@cotti;fjy — KSr*Tt"5 
*2£J*|a]tt-rfco-<\ S»ffl#EK<Z>#A*y-K3&s 

IsIKlcisttSSB l ^bSBn<^ fc ~— XIHgaBMSi: £ l » 

— XlUKfcfc tt 5 iWEf& 2 «8U:*tJS ^-tirTmiEm l 
^^RXim 2 U^yuo^ff ^-dS ^tMm 2 §0#lHlSS<^ 

t, fitrEm i ®fc ^^(Dmmmwm^-ttfc l/ca^ 

A^jy- KI^^L/cW^y— K^bfiSE K^'<— 
ffi^iU WES2S<au^/ucomE*J»m^»iS:Ufc 
SRA*/- Kd^-^-^bixfcmrET KW^- K« 
^&IiuE7Lft»fiiJ^ l oi/7 h LfcfcH^y — KA^ffifE 
K7^^< 2 9J#[h] 
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*:« r t Lfc¥»ftE«gBo 

n + 2 ffl^A^) y - K t -tixi: lll^cotB^ y - KSr=S* L 
T, *^HJ*y— Klc»«Sixfcnffl<o*5ix||i: 2« 

tf^ij ^ n ffi £ thtiz t a - X £ ^ L T JEfiSffiffl 

Xct> 1 o^WLTMt6 fc a-X[H]^T' 

10 u-</Wf *^^.feixj|_oSe8Et 3.-X|liKoS2iH^ 

b:^J{- n + 1 fisittSKfc t ^.-x^ vxK&m&m 

^FlC^^t ^ — X(7) i o^^LTffifflt^) t^-X0 
Stfcot, -fey h«FJcaKt*-X|pIBo»liSB36»e> 
in — u^</WS-gr*s^^. <bttE.o^gg t ol -XH]SSom 2 
iB^fc^ v-</HS^s^.^_e,jx5jB2 t a.— X0B 

SlNMOS, S2NMOS, ^lPMOS, ^2PM 
OS, *2><v^-#ir^ej*S¥ffi 

fi©A*y-Ki n 4- 1 m<Dtti£}/- KS:W"f"S*9^ 
j^^O#IilB"CfcoT, $lNMOS^2NMOS^) 

y-^^ioco^^A^y-Ki-^^n, glNMO 

S lPMOSOKW^S I£A^ y — KlujltU? 

U^cffi^y— K^ffiSKStb, »2NMOS©KW^ 

tt, $ 1 PMO S y-^dii5 2 PMO S (O 

KKVi^S^ i2PMos©y-7^nsaffi 

k w ^sfta^ffi^jgi p mo sco Kwf ^Ksaft 
30 sH, iHv^ *<z>A;fcy — KasffiESli t a -x 

EKfc*JttS t a— XBaattjSXttBWB«2iB^y — K 

MOSR^l PMO S (7)^- 2-f y/<-^ 

— M2NMOSOT2 PMOSCOy- HCftJBES 

S3NMOS, $4NMOS, $3PMOS, f4PM 
OS, 8S3>f , »4-f ^<-^i:^e>*5»fit 

40 ffic^A^y— + 1 <@cotf3^jy— KSr^T-f"S*5^ 

^9J#[HlS§-Cfcor, ^3NMOSW$4NMOS(?) 
y-^^s l ooSKA*/- Ki:»8S^ $3NMO 
S&tr*3 PMO Sco K wf v^^g^A^y— K(d*HS: 

TLSiR'Ji- l o->7 h Lfc^SWiOto^y- KWRttS 
8 3 P MO S O V -^^fflS^fi©S 4 PMO S ^ 
KU^ X-ffiJKStt, 14 PMOS^y-^^lllfiL 
IC, KW >^5?k&*|ififc<Z>S5 3 PMO SCO K l^-Y 
M^n, 353^ — ?<DXtl/- K35SWEIB2 t "a — 
50 XiHl»St^*5ti-S t a.— XBlffi^y- KX^fiifE® 2ig 
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NMOSOT3 PMO SCD^— b&WZ-9S4 4 
Otti^y — K2^4 NMOSWS4 PMOSO^- h 

l^tttt S ix-C v ^ S JB 2 * 9 a i: , 

[»** 3 J Sft*« 1 Ett(0¥WfrattKBIw*3^ 

PMOSS^6PMOSi5rM N M5PMOS 
CDV — ^^^1 NMO SCO KWVC KWV#Sl 

NMOs^y-^c h3&s»2>f v^— ^cDtfj^y 

— K^ffiJBtStb, BliiaS6PMOSOy^^2NM 

0 S <D y — * Id, K W VdSfg 2 NMO SOVKW^ 

4 ] m #* 3 fB«o**#iat»l6B^33V > 

T, »2*9Ai»«i#iaKco«-»ffilBl»li:jS7 
PMOSS(;$8PMOSt$:il S^7PMOS 
C?y-^^il NMO S <Z) l/\Z_^ KWf f^JSl 

— KMBBttSix, fflE^8PMOS^y-X^2NM 
OSc7?y — y^2NMOSCO >- 

[000 1] 

[0 0 0 2] 

[$£3>fe<£>t£W] D R AM (dynajnic random access memor 
TD (address transfer detector) £r^ffl Lfc^7 9 A JC 

[0 0 0 3] WS \Z'&$:<D^7 hSJCfiElBOfllfiES:* 
-To tt*©V7 hfiJC*EBtt, nfflfltWttttSixT- 
«^6^Py^i««^ (J^TBSEL^Vn^) 

l:BS EL^e>91!3lSSnfci:a-X*S7o-7 1 -i'>'/ 

^ ((I LS 9 l^li-t © N O R F 5 - 7 Sr^t) . X 

[0004] * 7 M>mwW\Bim 8 p^-y> 

^MOSF7>^# (B,TPMOSiv^5) 10- 

1 7, Nft y^/nvios F7yy^^ (BTNMOS 

£1^5) 18 — 23, XtM W<— 2 4 — 2 9 a»£>Jte 
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9, *7AK7-Y^-9liPMOS3 0^3 3aW> 
/W 3 4-3 7^5>49, 5^^ls3B4tt>r V^— ^ 
3 8 1 J([i;iC P MO S 3 9 0 Ji» f)4 9 , * 

fc, B S ELfiyir s/ h«F(iffiagSffiVCC<7) "H" u 

"L" <yu (n — w</u) ^^z: <9 . 7y^ElK4ttB 
S E L^feSJOBtSixfct: a— X^ir 5/ W H" V 

i±aaa«ffi vcc \^&m sns^t^L-c^So 

10 [0 0 0 5] 5C**ffiffl«F^*5l^r »W$*vfcB S 
E LI* "H" frb ** L w (^4*9, WitfNORy- h 5 
K*B "H" frb "L" |C4<9. N 
MOS 1 9^0FF£oNMOS 1 8 ^ON LTNO R 
h 5 <Z>ffi*j{f (-fes/ M^l* "L" ) «y — Kb id 

_Bf So 

[0 0 0 6] JbS^»$id*5V>T^, 0Jjttf#5Aj|fcC 
Ln-1^ST$)5I^ CL n- 1<Z>§J9#;UH0> 

20 #oTV^/-Kc I* "H" CO£*fc:4?) PMOS 1 3 
j&SONU y-Kdhfc "H" £>*4i;i4 9, CLn-1 
f-4£OTM£/B£H4< 45 Q 

[0 0 0 7] JfcNMO S 2 0 £ NMO S 2 2 fiO F 
F, NMOS 2 1 £NOMOS 2 33&SONLT, NOR 
V 6<DtH*Hf-S§-l37— K f ^ NOR^-F7(Offi 

CLn-lliCLn^ C L n fi%f^7A»RC 

30 [0 0 0 8] 

J*<^3LfilHlK"Ctt l o<z>Xn *y?~t* 1 oM7^il^ 
3Cftft»T* 4vncdx-X7^ Ajg^v 3 — h^(-J:5,2^7^ 

[0 0 0 9] 

£*Lfc01 &#HBi-£{;^ n {gcom/J K (DEI 
-DEn) ^ib-^H-^tb^T K^73- Mf^^rtB^l 
40 t57K^7^ (DEC) t , '>4 < t i> n + 2 
ffico A^J / - K £ ^eti i: ffi^j y - K L X -t O 

ffi^jy- KtcJKaStbfcn<B<0*7 Aj&Xtt* (L 
1— Ln) i^4< kh2m<OTZ&& (RL 1WRL 
2) i: S h'7^^- (DR) ^^tt^o 

[0010] iayyiwnfflftttSixfcfc a— x 

(HA 1 — H A n ) SrWL"C3LS»fi£fflftlJlt ^l-Xc^ 

p#i^r^> t ^-X[pig§co^ 1 sg^fefg 1 

(L) Od^^-^^ixaoicOt ^ — X[e]gS^)^2ffi 
50 ^P>S2Sfau-</U' (H) (7)(f^4x.^|5l ta 
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[0011] £<blw, nfi^A*y-Ktn+l(BOtti 
Kfc^-TfcSlffllfEfc (SHA) tfcoT, r 

fc#U*jy-K (DEl-DEn) ^«tt*^ JB 1 

bin - l oSs£A*)y- KtmrffiSBl t a.— XialBSiJ: 
tettS»i^b!Bn- l^e a— XBBfttt^irS: i»i 

X0Ki^^^^^25g(-m$ J ti:T^l^{5:u-</u 

(L) ^2lfii/^ (H) <Off^5SBE93#lHlK 
of(J»«#4:LT#*.6>ix. WW Sit*: t a— X«r#|;i 
IT, illfi^/V (L) <Z>ffl»«-S-id»JSLfcA* 
y - K^b^-A.bixfcT' K^7^- Kft-^rcoA;^ 
y - K IstcMJj y — K (SAi-SAn) 

g2lfiU^ (H) ^SfJ»{f-^(^^b/cA^ 

^lo^7Mfcffl*y-K (SA2~SAn+l) ^ 

fcttw-f-siBiwwaK (sha) srw-rs. 

[0 0 12] Sfcih, HJIJlJln + lfiSSjttSnfcta.— 
X (HBl-HBn + l) LT7LS«l^fflB#i-S^ 
fc a— 1 o£W#rLT<£ffl1-6|fS 2 t ~— X@tt-e 

S2 t a— XjelK^JgiSB^feSHWav^/^ (L) co 
If ^s-^x: ^txE.o^ 2 t a— XIeIK^JB 2«d^6>» 2 
®{iw</^ (H) ^>«-S-^x.e>*L5*2 fc~— XEIK 

[0013] $&(^, n+lflOAA/-Kin + 2a 
oa^y— K (SBl-SBn + 2) Sr^T^SfB 2«J# 
(SHB) T-fcoT, .^<7>»2«0eiH]K<^#Ayjy 
— K*s|B l 9J#iaiS (sha) <D.»«Lfc#tti;fiy— K 

(SAl-SAn+1) ^SHtt£*U SSlJ&»fc£n<E>l5 
KA^y — KfcJB2 t -x — XEKf^^SJBl *»fe*n 
©ta— XBBSStt^irfeiiti-eWJCS^ Iogn + 
l <D^ISA^y- K^12 fc XHIKJ-*3^SSJIBJB 

2j8i^^ttgitei/^ (D Rifm^mau 

^/u (H) 0«^saBElB2W»E]iS^fBI»«*i:bT 

WWS;Kfcfc 3 .-XS:«i::L"<\ 
-</i- (L) c9*J»«-§-|c:»j£LfcA*y— Kj&>fe#*i£> 
ttfcT K^f=>- KfS*SrSRA*y- Ki^JSLfc 
ffl^y— K (SBl-SBn + 1) ^feK9>f^— (D 
R) — tti*JU S2i/^ (H) <Bffl»«#K»jESLfc 
AJi; — Vfah^-^hM^T Kl-Xr^- Kit (DE 
1-DEn) SrJCfiJUW^ 1 oV7 h L/ctH^y- K 
(SB2~SBn + 2) ^bK7^^- (D R) ^ttt^ 

rSjB2W»EIi8«:*prfio 
[0 0 14] ^cOftlf&l^^T, #5-6>;*W:a £j&L n 

XHAn-2, HB n ^^JKfrLT{£ffli-^ 0 ^?-T3 

ir^hP^iwlL ta-XHAl-HAn-3MH 
B 1 - HB n - 1 Mli® 1 fltfiLU^/U ** L " a^X-fe 




(4) W?9 - 2 3 1 7 9 0 
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*K ta-XHAn-2-HAn^HBn-HBn + 
1 K»*»2ffiffiW</U "H" J&^X-fciv&o 
[0 0 15] {£ot> »l«J#IfiIHSHA"e»S, T KU 
^f^-^DECC0ffi^y- KDEl-DEn-3 

*;-KDEn-2-DEn J^*tlC Ltl 2 MitL U-</P 
"H" <Dffl»»*a*^;t&*V m2$]W®&SH 
B"CfcJ\ Sl98 s lsIBSHAOfflA>'-KSAl-SA 
n-li:jtt«;LT»lttt^^ "L" ^^jffllff^^ 
10 B*y-KSAn-SAn + l|:miTS2 

[0 0 16] *:<Dtz£>, »19J#(UIISSHA^ T KV 
^f^-^DE CCOttl^y — KDE 1 — DE n~3fah 
fcttfcT K l^^^rr - Kfff^^iS LfcW^j y — K 
SAl-SAn-3HW*U ffi^jy — KDEn-2 
~DEn/5^^^7 K^^ — Kit -^^/LSiMU 
^lo->7 h UfcW^jy — KS An - 1-SAn+l^ 

[0 0 17] IB2«SiaBSHBIi, fgl «3#IU 

20 BSHAOUAy-KSAl-SAn-3^e>^e)h 
fca*«-g-*:»lCUfcttl*y— KSBl-SBn-3^ 

*>uj*>u ttwy — ks An- 1 fefrfcayrtt 

ttSJSLfcffi*/- KS B n - 1 d^IiiAU ttitl / 
— KSAnirSAn+l fa btWcffi^l ^K^z 

fl^lo^ MtW^y-KSBn + l £SBn + 2 

[0 0 18] ^oT, T K^r^- Kff-^fi, |g2W 
ff|HlBSHB^ffi^/-KSBl-SBn-3 > SBn 
-1. SBn+1, SBn + 2^t)K7^^-DRI^ 
30 Xl£>;h,5 0 <tots Ln-2l4Ln-ll^ Ln-lfi 
L n(*RL 2CLB#&;b9 , 
ttn r>j&L n - 1 <b L n tt*ffi/fl £ & 9 , ^7A^iD 

[0 0 19] 4*3, IS 1 T*(i2ffl^jLS^$r^V^5^ 
Sr^LTl^Sj^ n + 2fiEOT»ttbfcfc a— XIUKi: 
n + 3 flO^fltiaBSSr^rrs W»EK £ ^ifiSrBatt 5 - 

40 5^<ht)T^6 0 
[0 0 2 0] 

[0 0 2 1 ] l co*tt»lBtt. H 2 £g£RS-r 

ta-Xl-3W4 2-4 4, 7yf@B4& 
(/45, YTK^T^-^ (|IL^C0NORy-h4 
6-4 7^t) , ^7^»«3»lHl8S8atK4 8, #7 
50 ^ K7^><- 9 ^U^iClTLft^^^j^R C L 1 RURC L 
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7 5>?HJft4 5, *7A»»8!iii84 8, XVTlS;*?^ 

[0 0 2 2] t a— Xl — 3tttS3fei:H«(-nfflii:?lJ» 
tfc&tl^ t ^l— X4 2 — 4 4 f*n+ lfflEJUKSMKS 

1 ocot a — XS:«JWf Lfci#l-B SEL^fefflUKS 

^1§]2§4XV4 5j&SKjffi$tLTV^ 0 
[0 0 2 3] **3 % i£&hmm^, BSELIiDtyh 
($1* "H" T*fo»9ir^ h^t^ "L" SrBtO, ^s^EKS 
4 XV 4 5HBSE L^5>93 9 R Shfcta- X^ir y 

[0 0 2 4] NORIH1K4 6, 4 7lt t£*£:H«i;:. 
T Kl/^f^- Fff^-AY 2 3 4, AY5 6 7SrUM 

K "L" £^x.3 c 
[0 0 2 5] * 7 Aj»«#I5IK 8 tt. t£*£H«M, 2 

8^pmos, 2lS(^)NMOS, St/2i^y^-^ 

£tt, ta.— Xl— 3P B l<Z>»iR^/-KXtt5y^Iil 
K4com^agcoy-Ka>b "H" xte tt L" ^^j^m^- 

[0 0 2 6] rr~e. #iiK@Ktt, Wx.tfNO R[h]S§ 

4 7(^*tl£bfc*ffi-eji, NMOS2 2W2 3^y- 
^.dSNOREIK4 7(DffiM^y — KMSttStU NM 

05 2 2WPMOS 1 5 CO K W ^StfJC LfcHi^HS 
CO/— Kml^M^H, NMOS2 3^KWyj5 s JES 
{Kit;: 1 oi/7 h Lfc»:a*{fl[<oay3«(oy — K q dKJK 
Six, pmos 1 5©y-^dstta*&<oPMOS 1 4 
<o k W vi^ge^Jv PMOSi6©y-^*t3St 
<ivcc(^ Kwf y^&aiffioPMOs 1 7 coy— ;* 

4coffiyj#gcoy-K 1 MB&JKSav ^wW2 8©ffl 

y — K^NMO S 2 2 SI/PMO S 1 5co^— h3£V 

My^-^ 2 9^;-Ki:gs«s^ ^fy^-^ 

2 9 COtHXjy — K^NMOS 2 3 XV PMOS 1 6 CO^ 

[0 0 2 7] #^^^#J#[h]&&4 8 PMOS 49- 
5 6. NMOS 5 7 — 6 2, ^y/<-^6 3- 6 8 
£r*>oT, #5Aj»W#l3&8 fcPMSfc:* 2(|OPMO 
S, 2®C0NMOS, Ri; 2 fl - ? ?> 4 5ifi 

SriffitUtlllfiJU *7Aj»9J#lH]K8<0#W^S8o 

dAfJCLT, t a-X4 2-4 4 HO»K^y - KXIi 
7 *^IeIK5 4cOtJH^/— K^*b "H" XJi "L" 
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[0028] #*ffilHlKtt, 

Slsie 8 <^ttl*H©y - KmM)5 Lfc^ffiTtt, NM 
OSS 9RU«6 0^y-7^/-Kml:gi^H, NM 
OSS 9 XV PMOS ^^7^ K5>f 

9co#j£L/cAyj#£coy- KoCgl^n, NMOS6 
0 CD K W V^5lS{RiJI^ 1 o*>:7 h L/c#C&iiM£cOAyj 
ifficoy- Kr UHKlRSix, PMOS5 2oy-^Sffig 
$ffi<o pmo s 5 1 ^ K W il, PMOS 5 

3 coy— ^jjsflisfflffivccir KK ^dSRa*ffi<©p 

10 MOS5 6©y-^|:ftftStl, >fy/W6 5©AA 

y — K^t zx-X4 3t44 tcop^co^^y — Knl: 
^y^-? 6 5©ffl^y- msnmos 5 9 

XVPMOS 5 2 coy— h3£Vfc:-Y W<— ^ 6 6 CO A^ 

y — KKSattSJv ^^— ^6 6coi±i^y — k^nm 

OS 6 OXVPMOS 5 3 CO^— M^ftJttSjh/rfltoRL 

[0 0 2 9] H2<©«j*fc:*3^"C, *1\ 5LS*^fflco 
B^COitjffHtCO^T, 04 (A) <D# 4 %ls — h% 

20 [0 0 3 0] :^ft*teffll*tt::i3V^te. l«ShfcBS 
ELtttJSlffiVCC© 8 H" d»feS!iftSffi0 2S^h^) 
" L " MfcO, Y7 KW*"7*=a — ^co«ftJx.tfNORy— 
K4 6^yhjftifcit5t, fca-xg«^y- 
Kht "H" "L" fcfctK ^y/<-^2 4^L 

NMOS 1 9^0FF loNMO S 1 8^0NLTs N 
OR^— h4 6CO0a^j{f-^ (t^^OYTKU^f^ 

— Km*«^-tt " l " ) (±y-Ki(-ea^^ $ bic 

ta-X««^/-Kj *> "H" "L w MoT 

^£>COT% NMOS5 8^0FF, NMOS5 7^0N 
30 IT, y— KkMfc*i£tV ^7AK7^^9^JJ 
LfcA^ y - K—^-x ibtv5 0 

[0 0 3 1] ioT, Y7Kl/^-^tt1t5NO 

r^-K4 ecom^m^, njRoaissrfcifo-c, *r 
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